Simultaneous determination of four local anesthetics by CE with ECL and study on interaction between procainamide and human serum albumin.
A new method of capillary electrophoresis (CE) coupled with tris(2, 2'-bipyridyl) ruthenium(II) electrochemiluminescence (ECL) detection has been developed to detect four local anesthetics procainamide (PAH), tetracaine (TCH), proparacaine (PCH) and cinchocaine (CIN) simultaneously. An europium (III)-doped prussian blue analogue film (Eu-PB) modified platinum electrode was prepared and applied to improve the detection sensitivity. The parameters including additives, concentration and pH of the running buffer, separation voltage and detection potential that affect CE separation and ECL detection were optimized in detail. The four local anesthetics were baseline separated and detected within 10min under the optimized conditions. The detection limits (LOD) of PAH, TCH, PCH and CIN are 5.5×10(-8), 9.6×10(-8), 2.5×10(-8) and 3.5×10(-8)molL(-1) (S/N=3), respectively. RSDs of the migration time for four analytes range from 1.2% to 2.5% within intraday and from 2.4% to 4.9% in interday, RSDs of the peak area for four analytes are from 1.7% to 3.3% within intraday and from 2.2% to 5.6% in interday, respectively. The limits of quantitation (LOQ) (S/N=10) for PAH, TCH, PCH and CIN in human urine sample are 5.9×10(-7), 9.2×10(-7), 8.3×10(-7) and 5.0×10(-7)molL(-1), separately. The recoveries (n=3) of four analytes in human urine are from 87.6% to 107.7% with less than 5.9% in RSDs. The developed method was used to determine four local anesthetics in human urine samples and investigate the interaction between PAH and human serum albumin (HSA). The number of binding sites and the binding constant of PAH with HSA were calculated to be 1.03 and 2.4×10(4)Lmol(-1), respectively.